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PLASTIC SHEET FOR TOTAL GROUND COVERING 

We present the invention of a plastic sheet for the total ground covering of linear 
cultivation of asparagus or any other linear cultivation covered in low tunnels. The 
5 characteristic of the plastic sheet for the total ground covering of linear cultivation is that 
it covers the whole area of the cultivated land and not only the planted rows, as it happens 
with common plastic sheets for ground covering (which cover under 40% of the 
cultivated land). In combination with the rest of the plastic sheet's attributes, this gives us 
a control of the yield of the cultivation, as a result of: 

10 

a) the passive heating of the ground (if it has thermal qualities), 

b) the maintenance of low temperatures and, thus, the control of the production when it 
reflects solar radiation partially or totally (e.g. when it is non-transparent and has at 
least a white or light coloured surface), or 

15 c) the weed-killing on all the cultivated area and the quality of the asparagus (when it is 
non-transparent and preferably black coloured). 

Until now, the covering of linear cultivation - e.g. of the asparagus - with plastic sheet 
directly on the ground or under low tunnels is performed with stripes of plastic sheet 
20 whose width is half the distance between two planted rows, and which covers only a 
narrow area along the planting row. In this way, the covered area is passively heated and 
the protection and earliness of the crops is assisted. 

In order to understand what happens with the classic method of covering linear 
25 cultivation with simple plastic sheets imagine that we see the field from the sky and that it 
consists of oblong alternating rows ,covered and uncovered, of length L and width of 
about 1 meter (see fig. 5, where grey stripes are the uncovered parts and white the 
covered parts). Usually, the percentage of the covered area is below 50%. This means 
that the rest 50% of the ground is not passively heated with the help of plastic sheet and 
30 that the temperature of the ground surface is not stable overall but it fluctuates from a 
maximum along the row covered with the plastic sheet to a minimum across the 
uncovered row. 

This fluctuation of temperature is not harmful to most cases of linear cultivation, 
especially those that last one year. 
35 In certain cases of linear cultivation, though, predominantly multiannual ones like the 
asparagus, the rooting expands outside the covered zone (fig. 5 and 6) and, as a result, 
that part of the rooting which is not protected by the plastic sheet of ground covering is 
immediately subject to weather conditions, a factor which delays the earliness of the 
asparagus crops. 

40 A solution to this problem would be the use of an additional stripe of plastic sheet 
along the linear cultivation, which would cover the intermediate space between the two 
rows. 

This stripe, though, would be hard to hold against the wind and in order for this to be 
achieved an amount of soil should be spread on its surface at regular distance, something 
45 which demands high cost of labour, diminishes the surface of passive heating and hampers 
the cultivating process. 

In order for these problems to be solved and the output of the ground covering to be 
maximised, the inventor of the present invention suggests a pioneering solution which is 
easy to apply. 



WO 00/30428 



2 



PCT/GR99/00008 



According to this solution, the plastic sheet of ground covering which is used for 
covering the planted row (around 40% of the cultivated land) (1) is expanded sideways 
(2) so that it can cover the rest 60% of the cultivated land. Thus, every row (stripe) of 
plastic sheet covers both the planted row and the intermediate space between two planted 
5 rows (fig. 6 and 8) leaving no uncovered space. The edge, along the plastic sheet, (5) of 
the part that covers the intermediate space (2) is slightly covered - during the successive 
fitting of the plastic sheets - by the end (folding 4) of the plastic sheet that covers the next 
planted row. Covering with the suggested plastic sheet of total ground covering reminds a 

succession type of horizontal S's ( ) where the convex refers to the part that covers 

10 the individual planted row and the concave refers to the intermediate space. 

It is clear that such a plastic sheet should offer on the one hand the ability to visit the 
planted row and, on the other, it should be stable at the part between the two successive 
planted rows. 

In order to achieve the ability to visit the zone of planted rows, this part of the plastic 
15 sheet should be fixed having along the two ends lengthways (3 and 4) small parts of 
weight insertion ( the weight could be water, wet mud, sand or thinly ground soil). With 
this weight which is added during the fitting of the plastic sheet over the cultivation, the 
plastic sheet is fixed against the wind and adverse weather conditions providing at the 
same time the ability to the user to lift it from one side (end 4) and perform all the 
20 necessary cultivating process, e.g. harvesting, with great ease. 

On the other hand, the free part (2) should be wide enough to enable us to fit its 
lengthways edge (5) under the long side of the weight insertion part (c) of the next plastic 
sheet so that it gets fixed (fig. 6, 8). 

It is clear that the presence of holes (10) or slits (9) along the free part - preferably in 
25 the middle - at regular distance could be utilised as a system of uniform flow of rain water 
to the ground. 

The advantages of this invention can be summarised in the following: 

30 a) The ground is passively heated on all its surface. This means more earliness for the 
covered cultivation. 

b) It can provide weed-killing if the plastic sheet of total ground covering is non- 
transparent (e.g. black) over the whole cultivated land (drastic reduction in pesticide 
use). 

35 c) In combination with other materials that absorb or reflect infrared radiation as e.g. IR- 
absorbers, it can offer maximum passive heating and crops earliness. 

d) In case the plastic sheet for total ground covering has reflective qualities (e.g. white at 
its surface), it can offer crops delay in combination with weed-killing, if needed. 

e) The use of plastic sheet for total ground covering is easier than other common plastic 
40 sheets. 

0 For the cultivation of asparagus in particular, it offers the possibility to open and close 
the covered surface at any time point. 

g) Due to the fact that the whole surface is being covered, the moves of farmers are easier 
in case of muddy ground after prolonged rain, since they walk on the free part (4) of 

45 the plastic sheet for total ground covering, at the intermediate space. 

h) The moisture of the ground is retained, in case of prolonged drought, since the whole 
surface is covered. Otherwise, if needed, the excessive moisture could be let out by 
opening and closing the free part (2) at the intermediate zone. In case the field is on a 



WO 00/30428 PCT/GR99/00008 

3 

slope, the plastic sheet for total ground covering can act as a way for channelling water 
out of the cultivated land, 
i) It is easier to recycle than other common plastic sheets for ground covering because it 
is easier to fold away (it is not covered by soil) and the weight content for holding it 
5 down can be discarded by tearing the weight insertion flattened tubes lengthways. 

Here follows a description of the invention with reference to the figures of schematic 
display: 

10 Figure 1 The plastic sheet according to the first way of applying the invention for total 
ground covering. 

Figure 2 The plastic sheet according to a second way of applying the invention for total 
ground covering. 

Figure 3 The plastic sheet according to a third way of applying the invention for total 
15 ground covering 

Figure 4 Production process according to the first way of inventing the plastic sheet for 
total ground covering. 

Figure 5 Detail of the classic method for covering asparagus with simple plastic sheet 
(showing partial covering of the ground - under 40% - and lack of protection 
20 for that part of the roots which lies under the surface of the intermediate zone). 

Figure 6 Detail of asparagus cultivation covered with plastic sheet for total ground 
covering (showing clearly the total covering of the ground over both zones: the 
planted row and the intermediate space. We can also see the overlapping of 
two successive plastic sheets for total ground covering along a narrow zone). 
25 Figure 7 The plastic sheet for total ground covering during its three application stages 
over the cultivation of asparagus (step 1 : spreading it, step 2: retaining it until 
the harvesting period, step 3: opening the free part (2) at the beginning of the 
harvesting period or right before it). 
Figure 8 Application of the plastic sheet for total ground covering to cultivation under 
30 low tunnels 

Here follows a description of one way for producing the invention. 

A plastic sheet produced by the method of extrusion from a cyclical mould (BLOWN 
35 FILM) of thickness up to 200^m after passing the take-off unit forms a flattened tube 

(section A- A, fig. 4) of width up to 4 meters (B) preferably between 1.4 to 1.6 meters. 

The two superimposed sheets are welded in a linear (7a, 7b) continuous and lengthways 

parallel fashion and at a distance up to 40 cm from the edges of the flattened tube, (edges 

3, 4) - and preferably at a distance 10 cm. In this way three new flattened tubes (a, b, c) 
40 are formed (section B-B, fig. 4). The flattened tubes a and c, for reasons of uniformity, 

are suggested to have the same width preferably of 10cm. 

The middle flattened tube (b) is enclosed between the two superimposed plastic sheets 

and the two linear lengthways welds (7a - 7b). One of the plastic sheets is cut 

longitudinally very close to one of the weld line ( 7b) , ( section C-C, fig. 4 ) creating 
45 two new ends (5, 6) and a free part (2) of width approximately B - 2s (where V 

refers to the width of the flattened tube a or c), giving to the plastic sheet for total ground 

covering its final form. 

Finally, the plastic sheet for total ground covering is wind into rolls - preferably under 

1000 meters long - so that its use is facilitated. 
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Once the free part (2) is opened widthways - fig. 1, 2b and 3b - we get the full 
expansion of the plastic sheet for total ground covering which is about (2B - 2s) and 
suffices to cover, when used, both the planted row and intermediate space. 

5 If we open small holes (10) or slits (9) (fig. 2 and 3) on the free part (2) of the 
plastic sheet for total ground covering during its production at frequent and regular 
distance we have the extra ability, in case of rain, to use it for channelling water to the 
ground, thus retaining ground moisture at the intermediate space as well as assisting the 
moves of farmers on the plastic sheet due to the absence of mud (this means that the 
10 harvest worker can enter for picking the crops right after a rainfall, something impossible 
with common plastic sheets). 

Every such plastic sheet for total ground covering consists of the following parts: 

15 a) the main part (1 in all figures) whose aim at its use is to cover the planted row 

b) the free part (2 in all figures) whose aim at its use is to cover the intermediate 
space between two planted rows. 

c) the two lengthways arrayed flattened tubes for weight insertion (a, c) which are 
placed one around the middle of the width of the open plastic sheet for total 

20 ground covering and the other at one of its ends. 

d) the openings for weight insertion on the flattened tubes for holding weight (6) 
which are placed at the beginning or the end of each row of the plastic sheet for 
total ground covering (fig. 1), for supplying water (when water is used as weight), 
and 

25 e) the lengthways and at regular distance repeated openings - holes (10) or slits (9) - 

for channelling rain water to the ground, which are preferably placed at the middle 
of the free part (2) widthways. 

According to another production solution (fig. 2a, 2b) the two superimposed plastic 
30 sheets are welded in a linear, non-continuous and lengthways parallel fashion (7a 1, 7b 1). 
In this way the length of every welded part is preferably under one meter and the non- 
welded part (8) between two welded parts is preferably 10-15 cm long, functioning at the 
same time as the opening for the weight insertion (8). 

35 According to another production solution (fig. 3a, 3b) the two superimposed plastic 
sheets are welded with consecutive shaped welds. Also in this way the length of every 
welded part is preferably under one meter and the non-welded part (8) between two 
welded parts is up to 15 cm long, functioning at the same time as the opening for the 
weight insertion (8). 

40 

It is obvious that several combinations of above solutions can be adopted. 

During the use of the plastic sheet for total ground covering (fig. 7 stepl), the user 
should unfold it lengthways and spread it first upon the planted row (trapezium shaped 
45 dyke at the cultivation of the asparagus or low tunnel). After it is spread, the two 
lengthways arrayed flattened tubes (a, c) for weight insertion are being filled with thinly 
ground soil, water etc. through the insertion openings, depending on their production 
method. 
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Until the beginning of the harvesting period, the plastic sheet for total ground covering 
stays as it is, i.e. without opening its free part (2) which is aimed at covering the 
intermediate space (fig. 7 step 2). In this ways we achieve two goals: on the one hand, the 
intermediate space can be subject to rainfalls, wind effects etc. during the period that it 
5 does not need to be passively heated, whereas on the other, the part which covers the 
planted row and is of primary importance a) does not get wet and b) has the highest 
possible temperature because it is covered with two superimposed parts of plastic sheet - 
the main part (1) and the free part (2) - bearing all the consequent advantages. 

Right before or during the beginning of the harvesting period the farmer pulls the free 

10 part (2) of the plastic sheet for total ground covering which lies all this time above or 
below the main part (1) for covering the planted row and s/he spreads it over the 
intermediate space (fig. 7 step 3) where, due to its width, it gets lengthways partially 
covered by the main part of the plastic sheet for total ground covering of the next row, 
reminding in this way a succession type of horizontal S's. This procedure is repeated for 

1 5 every row so that, eventually, the whole cultivated land is totally covered (fig. 6 and 8). 
In this way, we have total passive heating for the whole covered surface. 

Combining the advantages of the plastic sheet for total ground covering with putting 
additional materials in its substance we can create a number of new ways for interfering 
20 with the cultivated land in order to achieve the best outcome required. 

In case it is required: 

a) the addition of materials that absorb or reflect the infrared radiation from the ground 
25 can offer 1 00% exploitation of the passive ground heat. 

b) the addition of white colour or materials that reflect solar radiation can offer heat 
reduction under all the covered surface and, consequently, crops delay and weed- 
killing (reducing the use of pesticides). 

c) the addition of colours and most preferably black in order to render the plastic sheet 
30 for total ground covering completely non-transparent can offer an improvement in 

the quality of the asparagus and total weed-killing (reducing the use of pesticides). 

Finally, if the plastic sheet for total ground covering has one of its surface white (or 
light coloured in general) and the other black (or dark coloured in general) it combines 
35 the advantages of both cases b) and c). 



40 



45 
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CLAIMS 

1 . Plastic sheet for total ground covering of linear cultivation of asparagus and cultivation 
under low tunnels, produced through the method of blown film extrusion, formed into a 
5 flattened tube, with thickness up to 200 nm and layflat-width (B) up to 4 meters 
(preferably between 1 .4 to 1 .6 meters) characterised by the fact that: 

a) the two superimposed parts of the plastic sheet are welded together lengthways 
by two series of welds (7a, 7b), each one of these is at a distance (s) up to 40 cm 

10 ( preferably at 10 cm ) of its corresponding layflat-edge (3 or 4), which separate 

the plastic sheet widthways into three bags (a,b,c) and 

b) one of the two superimposed parts of the plastic sheet is cut lengthways, between 
the two series of welds(7a, 7b), very close to one of these (7b), preferably at a 
distance of less than 5 cm, 

15 

forming the plastic sheet into : 

i) the main part (1) (with a width (B) consisting of the bags (a) and (c) as well as 
the uncut part of the plastic sheet of former bag (b) ) which is applied in such 

20 way that it firmly covers the planted row when the bags (a, c) are filled with 

weight and 

ii) the free part (2) (with a width of approximately (B - 2s) consisting of the cut part 
of the plastic sheet of former bag (b) ) which is applied either closed - 
superimposed upon the main part (1) - covering only the planted row in this way, 

25 either open - extending the main part (1) when turned over - covering in this way 

the intermediate space between two successive planted rows. 

2. Plastic sheet for total ground covering according to claim 1, characterised by the fact 
that its welds ( 7a, 7b ) are linear and continuous ( fig. 1). 

30 

3. Plastic sheet for total ground covering according to claim 1, characterised by the fact 
that its welds are linear and interrupted (repeated linear parts (7a 1 , 7b 1 )) each having 
a length of preferably less than one meter whereas the distance between two successive 
welded parts - the unwelded part - is preferably up to 15 cm ( fig. 2 ). 

35 

4. Plastic sheet for total ground covering according to claim 1, characterised by the fact 
that its welds are repeated shaped welded parts (7a2 , 7b2 ), each having a length of 
preferably less than one meter whereas the distance between two successive welded 
parts - the unwelded part - is preferably up to 15 cm ( fig. 3 ). 

40 

5. Plastic sheet for total ground covering according to claim 1, characterised by the fact 
that it bears on its free part (2) - preferably in the middle of its width - continuous 
holes (10) or slits (9) or a combination of both at regular distance, which can be used 
for channelling rain water to the ground. 

45 

6. Plastic sheet for total ground covering according to claim 1 plus one or more of claims 
2 to 5, characterised by the fact that it bears in its substance additional materials which 
absorb the IR-radiation from the ground, making the plastic sheet function as a thermal 
sheet in this way. 
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7. Plastic sheet for total ground covering according to claim 1 plus one or more of claims 
2 to 5, characterised by the fact that it is non-transparent and preferably black, 
contributing in this way to the improvement of the quality of asparagus and the process 
of biological weed-killing. 

5 

8. Plastic sheet for total ground covering according to claim 1 plus one or more of claims 
2 to 5, characterised by the fact that one of its surfaces is white (or of a light colour in 
general) for reflecting solar radiation while the other one is black (or of a dark colour 
in general) in order to obtain a completely dark space over the covered cultivation. 

10 

9. Ground covering method for linear cultivation of asparagus or cultivation under low 
tunnels, characterised by the use of plastic sheet for total ground covering, which at 
the initial stage of its application (fig. 7 step 2) is placed upon the planted row and 
remains closed (the free part 2 and the main part 1 are superimposed on each other) 

15 this way improving passive heating, and at the consecutive stage of its application (fig. 
7 step 3), which slightly precedes or coincides with the beginning of the harvesting 
period, the free part (2) is being opened in order to cover the intermediate space 
between two planted rows reaching until the next plastic sheet for total ground 
covering. The repetition of this procedure results in total covering of the cultivated 

20 land. 
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